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DETAILED DESCRIPTION j= 

[Detailed Description of the Invention] j5 

[oooi] m 

[Field of the Invention] This invention relates to the new amphiphilic macromolecule which has ^ 
biodegradability, its process, and its application. This invention relates to the surfactant which Q 
uses this sugar content polymer as a principal component at the sugar content polymer which TJ 
consists of a polyvinyl alcohol frame which has the sugar ester block of a hydrophilic property, 
and a hydrophobic alkyl ester block and its process, and a list at a detail. 
[0002] 

[Description of the Prior Art] Development of the drugs by which having played the role with a 
sugar chain important for recognition between cells and signal transduction in recent years used 
the sugar chain in response to the fact that it was solved etc. is progressing. The sugar content 
polymer which has surface activity capacity is the field of biotechnology, or physic and 
cosmetics, and it is expected that it may be broadly used as a surface active agent, an emulsifier, 
a solubilizing agent, a condensation agent, a suspension distribution stabilizing agent, and a 
coating ingredient. 

[0003] It is [Macromol.Chem.Phys. and 198 although the copolymer of 6-deoxy-6-METAAKU 
roil amide glucopyranose and 2-hydroxyethyl METAA creation is reported as an amphiphilic 
sugar content polymer by current. : 945-957] (1997) and this polymer consist of a polyacrylic 
acid frame without biodegradability, and there is a danger of polluting a living body and an 
environment. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering an 
amphiphilic sugar content polymer with biodegradability, and its manufacture approach. 
Moreover, the purpose of this invention is offering the surfactant which uses this sugar content 
polymer as a principal component. 
[0005] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that the above- 
mentioned purpose should be attained, by carrying out copolymerization of the sugar ester and 
the various fatty-acid vinyl ester of the polymerization nature which dicarboxylic acid vinyl ester 
combined with sugar to the bottom of existence of the radical polymerization initiator of an azo 
system, this invention persons succeed in compounding the sugar content polymer which 
consists of a polyvinyl alcohol frame which has hydrophilic-hydrophobic balance suitable as a 
surface active agent, and has biodegradability, and came to complete this invention. 
[0006] That is, this invention is as follows. 
1 . Following General Formula ( 1 ) 
[0007] 
[Formula 5] 




CH CH 2 

OOC — R — COO — X ' 

[0008] They are the structural unit expressed with (the sugar residue by which, as for R, the 
alkylene group was removed among the formula, and, as for X, one hydroxyl group was removed 
from the sugar compound is shown), and the following general formula (2). 
[0009] 
[Formula 6] 



i — CH — 
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\ OOC- 


71 



(2) 



[0010] from the structural unit expressed with (R shows the alkyl group of 1-17 carbon numbers 
among a formula) -- becoming -- a structural unit (1) — 1 - 99-mol % ~ the copolymer to contain. 

2. Copolymer of the above 1 whose number average molecular weight is 300-30,000. 

3. Surfactant which contains copolymer of the above 1 as principal component. 

4. Following General Formula (3) 

[0011] 

[Formula 7] 
CH = CH 2 

(3) 



OOC — R — COO — X 

[0012] It is [ the polymerization nature sugar ester expressed with (the sugar residue by which, as 

for R, the alkylene group was removed among the formula, and, as for X, one hydroxyl group 

was removed from the sugar compound is shown), and ] the following general formula (4). 

[0013] 

[Formula 8] 
CH=CH 2 

(4) 



OOC — R 

[0014] It is the manufacture approach of the copolymer the above 1 or 2 characterized by 
carrying out the radical polymerization of the polymerization nature alkyl ester expressed with 
(R shows the alkyl group of 1-17 carbon numbers among a formula) to the bottom of 
polymerization initiator existence in an organic solvent. 
[0015] 

[Embodiment of the Invention] The sugar ester of the polymerization nature used for 

composition of the copolymer of this invention is the following general formula (3). 

[0016] 

[Formula 9] 
CH = CH 2 

| (3) 
OOC — R — COO — X 



2 



[0017] It is expressed with (the sugar residue by which, as for R, the alkylene group was 
removed among the formula, and, as for X, one hydroxyl group was removed from the sugar 
compound is shown). Although there is especially no limit as an alkylene group, the straight 
chain of carbon numbers 2-8 or branched chain alkylene, for example, ethylene, trimethylene, a 
propylene, tetramethylen, hexamethylene, an octamethylene radical, etc. are mentioned 
preferably. Moreover, although especially a limit does not have a sugar compound, either, 
polysaccharides, those partial hydrolysates, etc., such as oligosaccharide, such as 
monosaccharides, such as a glucose, a fructose, a mannose, and a galactose, a sucrose, a maltose, 
a cellobiose, a lactose, and a raffinose, starch, a cellulose, a chitin, chitosan, a mannan, a 
pullulan, and curdlan, are mentioned, for example. 

[0018] The polymerization nature sugar ester used by this invention is compoundable by 
carrying out the ester bond of dicarboxylic acid vinyl ester and the sugar compound chemically, 
or making it join together in enzyme chemistry (or in fermentation) using hydrolase (or 
microorganism which produces this enzyme). When based on enzymatic process, a protease, 
especially the protease of the Actinomyces origin are preferably used as an enzyme. 
[0019] The alkyl ester of polymerization nature used by this invention is the following general 
formula (4). 
[0020] 

[Formula 10] 
CH=CH 2 

| (4) 

OOC — R 

[0021] It is fatty-acid vinyl ester expressed with (R shows the alkyl group of 1-17 carbon 
numbers among a formula). For example, although vinyl acetate, vinyl propionate, vinyl 
butanoate, vinyl hexanoate, vinyl octanoate, vinyl decanoate, vinyl laurate, vinyl palmitate, vinyl 
stearate, etc. are mentioned, vinyl propionate and vinyl butanoate are desirable. 
[0022] The copolymer of this invention can be manufactured by the following approach. That is, 
above-mentioned sugar ester and alkyl ester are dissolved into organic solvents, such as DMF, 
and this mixture is preferably compounded under existence of the initiator of azo systems, such 
as 2 and 2-azobisisobutyronitril, a radical polymerization initiator and by making it react at 40- 
100 degrees C for 3 to 96 hours. 

[0023] The copolymer of this invention is the following general formula (1). 
[0024] 

[Formula 11] 

! < 1) 

OOC — R — COO — X 1 

[0025] It is [ the structural unit expressed with (the sugar residue by which, as for R, the alkylene 
group was removed among the formula, and, as for X, one hydroxyl group was removed from 
the sugar compound is shown), and ] the following general formula (2). 
[0026] 

[Formula 12] 




3 



-/— CH CH 2 — V 

( | j (2) 

\ OOC — R / 

[0027] The structural unit expressed with (R shows the alkyl group of 1-17 carbon numbers 
among a formula) is contained by ratio from which mol % of a structural unit (1) turns into 50 - 
90% preferably 1 to 99%. If a hydrophilic property will become large if the presentation ratio of 
a structural unit (1) becomes extremely high, and a presentation ratio becomes extremely low . 
conversely, hydrophobicity will become large and amphiphilic will not be acquired. Moreover, 
in order to have amphiphilic [ amphiphilic / with the expensive copolymer of this invention ], 
i.e., surface activity, it is desirable that it is especially the block copolymer which has the block 
with which the structural unit (1) and the structural unit (2) continued in respectively suitable 
magnitude, i.e., the sugar ester block of a hydrophilic property, and a hydrophobic alkyl ester 
block. 

[0028] Although especially a limit does not have the molecular weight of the copolymer of this 
invention, number average molecular weight is 300-30,000 preferably. Molecular weight can 
choose the thing of suitable magnitude according to the purpose of using a copolymer. Although 
polyvinyl alcohol is not dependent on molecular weight under existence of a specific polyvinyl 
alcohol decomposition bacillus and is perfect biodegradability, in order to be promptly 
decomposed after use or abandonment, as for this copolymer, it is desirable that number average 
molecular weight is 300-10,000. Moreover, the biodegradation rate of a copolymer can also be 
gathered by making small the carbon number of the alkyl group of a structural unit (2). 
[0029] Since the copolymer of this invention is amphiphilic, it has surface activity, and it can use 
it as a surfactant. Therefore, this invention offers the surfactant which contains the copolymer of 
this invention as a principal component again. The surfactant of this invention may be the mode 
which may consist only of a copolymer of this invention and was dissolved in solvents, such as 
water. Moreover, although this surfactant can be used as a foaming agent, an emulsifier, a 
solubilizing agent, a condensation agent, a dispersant, a wetting agent, etc., it may make other 
components usually used contain suitably according to each application. 
[0030] 

[Example] Although an example is given and this invention is hereafter explained further to a 
detail, these are mere instantiation and do not limit the range of this invention at all. 
[0031] example 1 dimethylformamide (DMF) 1ml which dried enough synthetic 6-O-adipic-acid 
vinyl glucose 0.5g of a sugar ester-alkyl ester copolymer, and any 0.1 5g of vinyl propionate, 
vinyl butanoate, vinyl hexanoate, vinyl octanoate, or vinyl decanoate by the molecular sieve (3 A) 
- it dissolved in inside. Subsequently, after repeating reduced pressure degassing 3 times, this 
solution was heated at 55 degrees C for 24 hours, this reaction mixture ~ acetone 200ml - 
reduced pressure drying of the copolymer which trickled into inside, precipitated, refined and 
was generated was carried out at the room temperature. About the copolymer using each alkyl 
ester, a number and weight average molecular weight were summarized in the presentation ratio 
and the list in Table 1 . 
[0032] 
[Table 1] 
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[0033] example 1 of a comparison dimethylformamide (DMF) 1ml which dried enough synthetic 
6-O-adipic-acid vinyl glucose lg of a sugar ester homopolymer by the molecular sieve (3 A) - it 
dissolved in inside. Subsequently, after repeating reduced pressure degassing 3 times, this 
solution was heated at 55 degrees C for 24 hours, this reaction mixture -- acetone 200ml — 
reduced pressure drying of the polymer which trickled into inside, precipitated, refined and was 
generated was carried out at the room temperature. A number and weight average molecular 
weight were written together in the presentation ratio of this sugar ester homopolymer, and the 
list in Table 1 . 

[0034] Example 1 of a trial In order to investigate amphophilic [ of four sorts of copolymers 
except a copolymer with vinyl decanoate ] among five sorts of copolymers obtained in the 
amphiphilic (surface activity) evaluation example 1, the surface tension measurement trial was 
performed using the DEYUNYUI surface tension balance. The trial with the same more nearly 
said of a surface active agent and the octyl glucoside currently used than the sugar ester 
homopolymer and the former which were obtained in the example 1 of a comparison was 
performed for the comparison. A result is shown in drawing 1 . Four sorts of copolymers showed 
the surface activity operation which was excellent in each as compared with octyl glucoside, and 
had surface activity with an expensive copolymer with vinyl propionate or vinyl butanoate 
especially. 

[0035] Example 2 of a trial In order to evaluate biodegradability about four sorts of copolymers 
used in the example 1 of an evaluation trial of biodegradability, the automatic-recording type 
aerobic-bacteria breather meter was used, and the biodegradation test by the soil which is not 
accumulating the plastics decomposition bacillus in Tsukuba, Ibaraki was carried out. A result is 
shown in drawing 2 R> 2. Although biodegradability was checked also in which copolymer, the 
biodegradation rate fell as the alkyl group of alkyl ester became large. 
[0036] 

[Effect of the Invention] Since the amphiphilic sugar content polymer of this invention has high 
surface activity and biodegradability, it is useful as the physic ingredient of highly efficient 
nature, and a cosmetics ingredient. 

CLAIMS 



[Claim(s)] 

[Claim 1] The following general formula (1) 
[Formula 1] 



5 




CH CH 2 - 

* (1) 
OOC — R — COO — X 1 

They are the structural unit expressed with (the sugar residue by which, as for R, the alkylene 
group was removed among the formula, and, as for X, one hydroxyl group was removed from 
the sugar compound is shown), and the following general formula (2). 
[Formula 2] 

•CH CH 2 " 

(2) 

OOC — R 

from the structural unit expressed with (R shows the alkyl group of 147 carbon numbers among 
a formula) -- becoming - a structural unit (1) - 1 - 99-mol % - the copolymer to contain. 
[Claim 2] The copolymer according to claim 1 whose number average molecular weight is 300- 
30,000. 

[Claim 3] The surfactant which contains a copolymer according to claim 1 as a principal 
component. 

[Claim 4] The following general formula (3) 

[Formula 3] 
CH = CH 2 

(3) 





OOC — R — COO — X 

It is [ the polymerization nature sugar ester expressed with (the sugar residue by which, as for R, 
the alkylene group was removed among the formula, and, as for X, one hydroxyl group was 
removed from the sugar compound is shown), and ] the following general formula (4). 

[Formula 4] 
CH = CH 2 

(4) 



OOC — R 



It is the manufacture approach of the copolymer according to claim 1 or 2 characterized by 
carrying out the radical polymerization of the polymerization nature alkyl ester expressed with 
(R shows the alkyl group of 1-17 carbon numbers among a formula) to the bottom of 
polymerization initiator existence in an organic solvent. 
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